Introduction-This secondary analysis of data from a large, multi-site effectiveness trial (NCT01104805) sought to determine whether effects of a web-based behavioral treatment (Therapeutic Education System [TES]) differed by participants' self-identified primary drug of abuse.
Introduction
Web-delivered treatment (Web-TX) for substance use disorders holds promise for extending the reach of effective interventions beyond traditional service delivery models and settings (Kypri, 2007) . The effectiveness of a behavioral Web-TX for substance use disorders (the Therapeutic Education System [TES] ; (Bickel, Marsch, Buchhalter, & Badger, 2008) , when substituted for two hours per week of usual care counseling, was recently demonstrated in a multisite study conducted within the National Institute on Drug Abuse Clinical Trials Network (Campbell, et al, 2014) ; Clinical trial registration: NCT01104805). TES includes a series of self-guided cognitive behavioral modules and a contingency management abstinence incentive program in which monetary incentives can be earned for module completion and drug-and alcohol-free biological specimens. Participants who received the TES intervention (N = 255) compared to those who received standard care without TES (N=252) had higher rates of drug abstinence (mean =11.1 versus 8.8 abstinent half-weeks; p=0.008) and better treatment retention at the end of the 12-week study (48% versus 40% retained; HR =0.72, CI -0.57, 0.92, p = 0.01).
A unique feature of this multi-site Web-TX study was that it employed an all-comers entry strategy to enroll individuals who self-identified with a variety of primary substances of abuse. The WEB-TX study provides a unique opportunity to examine treatment outcomes in response to the TES intervention as a function of primary substance of abuse, which is an important step in establishing the generalizability of treatment effects.
Clinically, there is an implicit assumption that a variety of drug use patterns and profiles can be treated as equivalent in terms of counseling services offered, particularly if the primary goal of treatment is initiating abstinence and preventing relapse. It is not clear, however, that all treatments are equally effective across the spectrum of substances. Clinical outcomes for web-based interventions have not to our knowledge been examined as a function of primary drug.
In the main outcomes paper of this study, stimulant use (yes/no) was a pre-randomization stratification variable and was included in the multivariate model. Results of that analysis showed no significant main or interaction effects of stimulant use by treatment condition or stimulant use by site (Campbell, et al., 2014) . The current analysis furthers this line of inquiry by exploring four major substance use categories (stimulants, alcohol, marijuana, and opioids) to determine whether the TES intervention resulted in differential effectiveness across any of these predominant primary substances of abuse.
Materials and Methods

Participants
Study recruitment took place at ten regionally diverse community-based intensive outpatient substance abuse treatment programs in the US. Individuals (N=507) were eligible to participate in the study if they were: 18 years of age or older, reported having a substance use problem and had used an illicit drug within 30 days prior to the study baseline assessment or 60 days if exiting a controlled environment, indicated having a planned treatment episode of three or more months, and had begun their current treatment episode within the previous 30 days. Individuals were excluded if they were participating in an opioid treatment program or reported receiving opioid maintenance therapy, planned on moving out of the area within 90 days, were unable to provide consent, or did not speak English. The study was approved by the review boards of the New York State Psychiatric Institute and other participating sites.
Participants self-reported substances they used and identified one as a primary substance of abuse as follows: cannabis 22.5% (N=114), stimulants 33.7% (N=171), opioids 21.3% (N=108), alcohol 20.5%, (N=104), and other substances 2.0% (N=10). Primary alcohol users needed to report at least one day of illicit drug use within the previous 30 days to qualify for the study. In the present study, those in the "other" category were excluded due to insufficient sample size, leaving a sample of 497.
Study Design and Treatment Conditions
The WEB-TX study was a two-group randomized effectiveness trial in which participants received treatment-as-usual (TAU) or reduced TAU supplemented with the TES program (Campbell, et al., 2012) . TAU consisted of usual care in each of the treatment centers. TES consisted of 62 self-guided cognitive behavioral therapy modules based on the Community Reinforcement Approach (Meyers, Roozen, & Smith, 2011; Smith, Meyers, & Miller, 2001) . TES modules were substituted for two hours per week of face-to-face TAU counseling. TES also included a prize draw contingency management (CM) intervention in which up to $114 could be earned on average for TES module completion and up to $486 on average for provision of drug-and alcohol-free biological specimens.
Measures
Abstinence from substance use was evaluated twice weekly during the 12-week treatment phase and was defined for the previous half week by negative urine and breath alcohol tests and no self-reported drug or alcohol use during that half-week as assessed in a Timeline Follow Back interview (Sobell & Sobell, 1992) . Participants were coded as abstinent if both the urine sample and self-report were negative, non-abstinent if the urine screen or selfreport was positive, and missing if either the urine test or self-report (or both) was missing with the obtained measure being negative. Treatment retention was defined as proportion of participants retained in the treatment program at week 12.
Analyses
Dichotomous half-week abstinence in the final four weeks (8 half-weeks) of treatment was pre-specified as the primary substance use outcome. At this time, the treatment effect was expected (A. N. C. Campbell, et al., 2012) and shown (Campbell, et al., 2014) to be stable. Drug abstinence data were analyzed using generalized linear mixed models to estimate effects of four variables: treatment condition, time (assessment half-week), primary substance of abuse, and baseline drug use status (positive vs. negative based on urinalysis and self-report). Interactions examined were treatment group with primary substance and baseline drug use status (retained in the final model if p<.10 by using backward elimination procedure). Missing data were assumed missing at random. The median number of missing half-weeks during the last 8 was 1 for both treatment arms and did not differ by treatment group.
Retention at week 12 was analyzed using a generalized linear model and was modeled as a function of treatment condition, primary substance of abuse, baseline drug use status, and their possible interactions (retained in the final model if p<.10). Site was treated as a random effect in both models. Logit link function for binary outcomes was used in both models. Analyses were conducted using SAS 9.3 (SAS, 2011).
Results
Baseline characteristics of participants (N=497) in the current analysis were similar across the TES and TAU study arms (p>.05). The majority of participants were male (62%, n=310), Caucasian (53%, n=261; 22%, n=110 African American; 11% Hispanic, n=54), not married (61%, n=301), and under or unemployed (59%, n=295). Most participants had a high school diploma or equivalent (61%, n=305).
Abstinence
The primary substance group by treatment interaction analysis (F (3, 2413)=2.49, p=.06) supported further exploration of differential treatment effects among the four primary substance groups. Table 1 displays the unadjusted treatment effect on abstinence in the final four treatment weeks by primary substance of abuse. Absolute rates of drug negative half weeks were higher for TES versus TAU in primary stimulant, alcohol, and cannabis users. Results for opioid users were striking in that higher rates of negative half weeks were seen in TAU than in TES. In the multivariate analysis, significant effects of TES versus TAU were detected only for the stimulant group, as shown in Table 2 (Adjusted Odds Ratio [AOR]=3.59, 95% CI=1.25-10.27). Adjusted odds ratios favored TES over TAU for both alcohol (3.15) and cannabis (2.64) users, but did not achieve significance.
Retention
There were no significant interactions between treatment, primary substance of abuse, and baseline drug use status on the outcome of retention at week 12 (results not shown).
Treatment condition (t=1.52, p=0.13) and primary substance of abuse (F (3,482) =1.30, p=. 28) were also not associated with retention. Baseline drug use status was significantly associated with retention (t=2.37, p=.02) and was higher among those who were abstinent (48.5%) versus not abstinent (37.6%) at study entry.
Discussion
The present analysis provides a unique and clinically relevant examination of intervention outcomes as a function of the primary drug of abuse among a large sample of outpatients in substance abuse treatment. TES produced significantly better outcomes compared to TAU among primary stimulant users and thus may be especially effective for this group. Promising effects were also seen in primary alcohol and cannabis users. While these effects did not reach significance levels, adjusted odds ratios were similar to those seen in stimulant users. It is possible that significant effects would have been demonstrated if the sample sizes had been larger, particularly for the patients with a mixed pattern of drug and alcohol use.
The effects for opioid users were clearly different from those seen with other primary substances and suggest that the primary opioid users did not benefit from TES compared with TAU. Importantly, the negative finding among opioid users was obtained in the context of medication-free psychosocial counseling treatment. Consistent with previous research, this finding suggests that opioid users may best be served by medication-assisted therapies, including methadone, buprenorphine, or naltrexone (Amato, Davoli, Ferri, Gowing, & Perucci, 2004; VandenBrink & Haasen, 2006; WHO, 2009 ) as a base treatment upon which psychosocial counseling can be appropriately examined.
Treatment retention is a clinically important outcome variable that is not typically examined as a function of primary substance of abuse. In this study, individuals endorsing alcohol as their primary substance of abuse had the highest retention rates at week 12 (52% in TES, 50% in TAU; results not shown). Although effects were not significant, stimulant and cannabis users who were in the TES treatment condition (52% and 46% respectively; results not shown) had somewhat higher retention rates than those in TAU (38% in both groups; results not shown), achieving rates similar to those seen among primary alcohol users. The improvement in retention that is often associated with application of abstinence incentives in psychosocial counseling programs is a clinical benefit resulting from use of these interventions.
The present study possesses some limitations. Conclusions are limited to one particular webbased intervention, and it is unclear whether the outcomes observed in this study would extend to other web-based therapy programs based on different models of psychosocial treatment or that do not include contingency management components in the form of abstinence and treatment-completion incentives. The parent study was also not powered to detect differences by primary substance of abuse. Thus, as noted, the pattern of statistically significant and non-significant findings may have been different with larger sample sizes.
Ability to objectively detect recent drug use varied markedly across the substance classes and may have influenced the outcomes. Specifically, detection of alcohol via breath monitoring was limited to a very short window and outcomes relied heavily on self-report of heavy use, which is likely to inflate abstinence estimates. In contrast, the cannabis use detection window is substantially prolonged relative to other substances, which may have both reduced estimates of abstinence and prevented TES participants from obtaining abstinence-contingent incentives in close proximity to when abstinence was initiated. Finally, drug use outcomes are inevitably influenced when there is differential treatment retention across experimental conditions, as was the case in this study, particularly for stimulant users. While this was partially countered by our modeling approach that uses all available data, it also reflects the reality of treatment outcome research.
Conclusion
The present study adds important information to prior research indicating that web-based treatment interventions are a viable supplement to face-to-face substance abuse treatment for the majority of substance users entering treatment. The TES program studied herein appears to be particularly effective for primary stimulant users and not effective for primary opioid users entering psychosocial counseling treatment. Web-based treatment delivery systems may increase accessibility of interventions that are effective for treatment of the majority of substance use disorders. 
